" The Journal of Korean Diabetes
Focused Issue kd )
J Korean Diabetes 2015;16:25-32 Vol.16, No.1, 2015
http://dx.doi.org/10.4093/jkd.2015.16.1.25 ISSN 2233-7431

ZFEAeIN % 28E 918 A dok Aek

= “- O0™T1 0 O
|2t
MSCSh oFStrst QAo 1Al

Parenteral Nutrition Strategies for Achieving Glycemic Control in the Critical
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Abstract

Hyperglycemia commonly occurs in acutely ill patients who receive nutritional support, even those
without a history of diabetes. A number of observational studies have identified hyperglycemia as a factor
independently associated with poor outcome in various critically ill populations. Thus, glycemic control
is an important component of metabolic management of the critically ill patient. Avoiding excessive
calorie provision, especially carbohydrate calories, is one of the most obvious considerations for nutrition
support regimens in terms of glucose control. In adult patients, carbohydrate provision is nearly always
less than 4-5 mg/kg/minute. Also, providing lipid calories with parenteral nutrition (PN) helps to avoid
excessive amounts of dextrose. There is evidence that, if the rate of lipid infusion remains low (less
than 0.11 g/kg/hour), there is minimal risk of immunosuppressive effects. While avoidance of excessive
total calories may be the most important aspect of managing nutrition during stress hyperglycemia,
there may be some further advantage to hypocaloric feeding in some patients. Determining when to
prescribe insulin is a key strategy in preventing hyperglycemia among patients receiving PN. Protocol-
directed insulin dosing closely linking insulin to carbohydrate leads to better control of PN-induced
hyperglycemia than ad hoc insulin dosing strategies that rely heavily on supplemental insulin.

Keywords: Critical illness, Hyperglycemia, Hypoglycemia, Insulin, Parenteral nutrition

Corresponding author: Soo An Choi
Department of Clinical Pharmacy, College of Pharmacy, Seoul National University, 103 Daehak-ro, Jongno-gu, Seoul 110-799, Korea, E-mail: taijino2@snu.ac.kr

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright (© 2015 Korean Diabetes Association

The Journal of Korean Diabetes 25



hva
=
]
j=)
=]
=14

El

S

o
1)
KeN
=

o

1 <l

ol A

HYA,

=]

ar
2 Eaek=]

©

.

)

2331

SRR
B

VOA

1

o=
R4

A

o] wh=u] holA] 2

J

A
-

EDELRER

thA 5 mg/kg/min

14

o

A oz vz thity]

s

o 4
3. %

| BARO] 2= A

=

o
i

ol 5= Feotoli}

=
5

ShA}o A
2

438

20177 4]
=l

58

R
7

§l,

=0
=
R

=

3
=

]l

X

<]

o= 2o} A

il

=

Qe
3}

o %4
e,

]_
|7} el ]

Rl

o

1=
RN

=]
1.

9]
4~T mg/kg/min (70 kg 7]5 2.2 19 400~700 goll

T7} 3 mg/kg/mins 3514

el
I
| Y
CEE

Aol A

Py
A=

sfel thope

S

3], ~EY AR

S

of g oo
g} A 34

= Ao = vk

3} AgFFe] Wk AEA 4]

S ATH6]. TEALNA FYA]

=
L

|50 o

vl

R
yal
o]

6]—, 7]

o

R

T
]

s
pius

[e)

e
wo] 1. &
TH3-5).

o
pS

Fo " Ask R 24 o] 49%] 2tH2]). Leuven
]

A7 &3 ol 104 o)
%]

°ls
gk o]

o

=N
[}

Focused Issue

o] o

Al

;OO

T

N

=3
w?
7o

3

o] Bol o] Al

e
)
il

3]

ohLje} ol

HH
Rl

el

o] §

&

H

(micronutrient), o Al7] %

4

=0

o

o
4

],

o]
1t

9l

7=

A

1

S
o=
=
=

0y =

oJtH12].

A48 A2 (triglyceride) ¥ 5314

kA

2y L A

SkaL AA

o

AL %2 Al

[}
12~ 247130l A M

#4:8}

=
=

o

=

0.7~1.5 g/kg

b el

H13). 1

A
k<)

)

Xe)
il

(lipoprotein lipase)<]

AL

=
[
7t

=

http://dx.doi.org/10.4093/jkd.2015.16.1.25

ol T Aol A7} olFh

]
Aol of

T
e
3o

=
i
R

=
-

_(H
B4

94

Tk

%
1

k)
il

1) A4

3
11 9

9

°

-
R

(fish oil) ¥ Al

]
o] A

3]

X
A IAEZ FgE]o] QLo I Fof

FREER R

AlIA ol

]

[e)
=

i

T
3}

™

=

ool

g0z 7}

HA

CHS). w7

26

_CH



j |-(d The Journal of Korean Diabetes

A8 Foaties StH14). A4dg Fol S5 FAg
A UR Yo 2 g/kgZbA] QbHg o= delA] 9lom

5], #+ AXf-(eicosapentanoic acid®} docosahexanoic
acid) A4 0.1~0.2 g/kg/dE Fojalepd &g 7+, 3
A AR, A7 T ofe] ollE Belvks Aot i
FE I glot dadxd dste] arefsfiof & A2 ofurt
(16). ko= x|do] M) A w55 de] SHqA
20% AF-E Attt 1029} Bl wf S AR 26 B
a1 FAe A S FHste] AU AR r| ARy Sdgh v

£ FA o 7N ARSI o AAS ZHAAE &

shebH 50:50714] A J%

Hol| et o] Jaer FEAH 20113 FAFSEHT).
1:}1:,1_]-, x%uﬂgi x]uoLg =

ERA] s TRl
RUE"sk= Zlo] kdatrH18).

HIEp oL} 1Rkl A 28 Anmded i ekt A o
Aol Aol m s oJoF X T A A RE=A] 2
ghujojof 3= 4 Qaolt) 53], ddxd SHA A
Ax o7 AFe] Agol dF
o] HalE o] o]of tgk HZo] Hasirh= ool 9l
(19,20). W=} frede] A g LFe3lox Atali=
AuedFs 3 A5 490 B2 10~15 meg/delH
Ul A= B9 e A AlE-S B8l Het 1Y 2~5 meg

o Fefdln 5 $422 Y 38 FR g

of H=8 FFohl e

2%10&51911 AUgF 2Tl ed o Qs PRte

2 1o PAeks ?g__s] ZIleln g AF0] HEo] A

www.diabetes.or.kr

off

ershs, A, wEe] di e Y e T
oM Hde FEALS S8l Aoz 7k 4 A
o] Folgk vlE e SaskARE HAAF Q] FFFe] =
ke IEGTS I 7 Qo] Hdk JF FF
(overfeeding) S T|ah= % daald] glo] v S8

3

gk Aot} A d 2+ (hypocaloric feeding)ol] théh
= At hEv Ak o g vhil g RS {5k
Tshe diFe Zol7u Ao FolE Bagete] 19 Bldh
WA FHH9S 20 kcal/kg njuko 7 8x)&k= AS o)
SHoH23). Ahrens & (24) AfEo|u 729 tixEdT=
3l Ad e oc}(hypocaloric parenteral nutrition,
Hleh A2 20 keal/kg/d)wollA E5 God F(H| e
2 30 keal/kg/d)woll Hlal] 18 d=2] f1ito] A0S-2
Sttt £ TEAllA ofsPdElE Q17 YU 21
71 AL dgA Yo FH HHo] 5 T T 2
Zxsfefalz ?‘ﬂ\:}ﬂj oldl JUPAUHL B o} =¢
. Frankenfield “5-(25)= @]/ 31 1571 o]
= ﬂ]ﬁxliﬂl%@] 50% 7k ekl eko 2 sl et
%= 100% =5 Foldt $hakrat A At gelli= 2ko]7} gl
= YSeIRlaL, o] oA o= FH (critical illness) ]

74]7} A7) A7l ~EE E%Oﬂ o|gt

AT A HAartds FOo= A8k

Oﬂ 7]°inﬂr o] A7 HAAL- o|sPtEe] Hrs}
ZAZE QAL ANUA] Fol] AofAQ] ks Bk gons

o 1o

o,

ﬂl

il
iR

rlo

o

ox o B

L

Ao AL MG RS BrstE T s =0l W
&

Hol gz Folstele] 7)o ©7|7H10Y ou)) 13
o] WS HAaskehs Ao on)rf glom A%<

FEFA e as Vs o™
NE Adrte] T8t AdIF Xl%“’ﬂ/\ili A<

&
DO
<}
t
re
o S
o 0
o} (L

N
~



Focused Issue

SERO|M B TS St HUSY T2t

3. Ql=l F0f: oA =Ee AN

9ol Al vk} o] BEtETt o] 2 Qg A2
Folehs A2l o5t RPFFS A 5 ThE o

e AE o AEHHow Xi Fe AL s e

ol that S1ge] F7hael ulet St latel wrel ot
Pk PHER Folu|n olrh. AP 9% dad T
of A% A A WAz AdH GPgE Ages Ro] F

Fo2 140~180 mg/dLE AQFst}6,28)
ARGZo] 4Gl wAlg B (01]% S

Table 1. Intravenous regular human insulin sliding
scale coverage for patients with hyperglycemia

Blood glucose (mg/dL) Intervention
<40 50% dextrose 25 g IV
40~70 50% dextrose 12.5 g IV
71~125 No change (0 units RHI)
126~150 3 units RHI
151~175 6 units RHI
176~200 9 units RHI
201~225 12 units RHI
226~250 15 units RHI
251-275 18 units RHI
276~300 21 units RHI

> 300 24 units RHI

IV, intravenously; RHI, regular human insulin.

28

g 1~15 Wele] £H4AEAS A7 Eshs Aol
EHBO]. ) ok W wHghl e o
spEAtate] e
= o= A Z%kw ch 4
52 HAAE FAGGRL A1k B 2] o
= ulg-aAolA] Raleh. uhebA, 7FAEQ] Aol

1 Fefold AU (Table 1)= A1 Ade] {417} 7

M 23] e epele] B3tk el tS FALTH3L.
=)

YH Y mep BEaE e 71 R (ad hoe 8% =24

H
g/dL o132 £413}7)
Jbolele) ke % Aadshe o] sk, 2
Edlaw A% 1895 A} A zaffovg% B

Table 2. Insulin dosing protocol: PN-induced hyperglycemia

Initial insulin®

Prandial 1U/20 g CHO
Daily insulin adjustment by BG, mg/dL
<70 Decrease 20%
70~79 Decrease 10%
80~140 No change
141~200 1 U/15 g CHO day 2, then increase 10%
> 200 1 U/15 g CHO day 2, then increase 20%

PN, parenteral nutrition; CHO, carbohydrate; BG, blood
glucose.

‘Administered two-thirds regular insulin in PN preparation
and one-third subcutaneous Neutral Protamine Hagedorn
(NPH) insulin in 3 or 4 equal doses. Insulin dose < 14 U/d
was provided entirely as NPH insulin in 3 or 4 equal doses
administered divided at 6- or 8-hour intervals.

http://dx.doi.org/10.4093/jkd.2015.16.1.25
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Table 3. Continuous IV insulin infusion algorithms with a target BG range of 70 to 149 mg/dL for critically ill trauma patients at

the regional medical center in Memphis

IV insulin infusion algorithm for patients
with normal renal function

IV insulin infusion algorithm for patients
with renal failure

BG (mg/dL) Intervention BG (mg/dL) Intervention

< 40° 50% dextrose 25 g IV, stop RHI < 40° 50% dextrose 25 g IV, stop RHI
40~70° 50% dextrose 12.5 g I'V, stop RHI 40~70" 50% dextrose 12.5 g IV, stoop RHI
71~100 Decrease RHI by 50% 71~125 Decrease RHI by 50%
101~125 No change 126~150 No change

126~175 Increase RHI by 1 unit/h 151~200 Increase RHI by 1 unit/h
176~200 Increase RHI by 2 unit/h 201~250 Increase RHI by 2 unit/h
201~225 Increase RHI by 3 unit/h 251~300 Increase RHI by 3 unit/h
226~250 Increase RHI by 4 unit/h > 300 Increase RHI by 4 unit/h
251~275 Increase RHI by 5 unit/h

> 300 Increase RHI by 6 unit/h

IV, intravenous; BG, blood glucose; RHI, regular human insulin.

‘When BG > 100 mg/dL, restart RHI infusion at 1/2 the last infusion rate. BG may be repeated 30 minutes following administration
of rescue IV glucose. "When BG > 125 mg/dL, restart RHI infusion at 1/2 the last infusion rate. BG may be repeated 30 minutes

following administration of rescue IV glucose.
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